Fracture through the tapered femoral neck of total hip arthroplasty is extremely rare. We report the taper neck fracture of a cementless stem in an extensively porous-coated femoral prosthesis used for total hip arthroplasty due to chronic hip infection 8 years previously in a 42-yearold man, weighing 110 kg with a body mass index of 39. We consider that cyclical loading stresses, fretting corrosion, and high body mass index are possible potential risk factors of such fracture.
Introduction
Fracture of femoral prostheses in total hip replacement is a rare complication in total hip arthroplasty [1] . According to Swedish registry data [1] and retrospective data in the USA [2] the percentages of revision total hip surgeries done for implant fracture were 1.5 and 1%, respectively. Reports in the literature have identified multiple risk factors for prosthetic stem fracture, including increasing patient weight, higher levels of activity, relatively younger age, male gender, valgus stem positioning, and relatively undersized stem relative to the patient's anatomy [3] [4] [5] [6] [7] . The most frequently reported site of fracture is the stem of the femoral component. However, fracture of the taper neck of femoral prosthesis is very rare with very few cases reported in the literature.
There are a few case reports of fracture of the monobloc neck of the femoral component as well as fracture of the monobloc acetabulum component [8] . Here we present a case of taper fracture of the monobloc femoral component of an uncemented metal-on-metal total hip arthroplasty. The patient was informed that data and images concerning the case would be submitted for publication, and he provided consent.
Case Report
We present the case of a 42-year-old male with a background history of right total hip replacement who presented to the emergency department with sudden onset of right hip pain; the patient heard a click in the right hip after getting up from a sitting position. Subsequently, he was unable to bear weight and had painful hip movement. On examination he had a significant pain in the right hip and groin in all hip movements associated with tenderness over the right hip. The right leg was shortened and externally rotated. There was no neurovascular deficit. The patient weighed 110 kg and had a body mass index (BMI) of 39.
An anterior-posterior pelvic radiograph identified a transverse fracture through the neck head junction in the nonmodular monobloc femoral stem (Fig. 1) . The inclination of the acetabular component measured 38 degrees. Inflammatory markers were normal.
His primary total hip replacement had been carried out 8 years prior to this presentation. He had secondary osteoarthritis secondary to chronic infection around the hip at the age of 22. A 13 × 135 mm bimetric proximally porous 40% HA-coated stem was used with a 46-mm metal head and 9-mm offset. His postoperative course was uneventful and he was discharged home in a timely manner. He had been pain free in the left hip at early follow-up appointments. However, the patient did not follow-up after the first year as he remained asymptomatic. Early postoperative radiographs demonstrated a well-positioned prosthesis with no evidence of fracture or loosening.
The patient underwent revision of the right femoral component through a posterior approach. At the time of surgery, there was no evidence to suggest infection. The stem was confirmed to have fractured at the head-neck taper interface. The acetabular component was in excellent condition, with no evidence of scratches or loosening. The orientation was also felt to be satisfactory (inclination approximately 36 degrees, anteversion approximately 10 degrees), and so the cup was not revised.
The stem was well fixed and trial of extraction failed. An extended trochanteric osteotomy was performed around 16 cm from the tip of the greater trochanter. Bone ingrowth was removed with osteotome and the stem was removed after making it free. ETO was repaired with multiple stainless steel cerclage wires. A biometric stem 250 × 11 mm in size was impacted into the femur and found to be well fitting. A size 28 (+9) head was snapped onto the 52-degree acetabulum linearly and was impacted into the tapper of the stem. A 9-hole locking T plate was used to reinforce the trochanteric repair (Fig. 2) .
Discussion
The prevalence of fracture of femoral prostheses in total hip replacement ranges from 0.23% [9] to 11% [10] . Many factors including technical, material, and mechanical factors could contribute to failure of the femoral stem in total hip prostheses. The fractures occurred between 14 months and 5 years postoperatively [4] .
The site of fracture in our case is rare, with only a few reported cases in the literature [8, 11, 12] . Most of these have been noted to occur with a cemented stem, with fewer published reports of cementless nonmodular stem fracture. To our knowledge, this case is the second report of a fracture of taper neck in nonmodular uncemented femoral prosthesis.
Early monobloc components demonstrated fatigue fracturing through the implant stem [9, 10, 13] . Gilbert et al. [14] reported two cases of femoral stem fracture at the neck region, less than 1 mm distal to the taper in the modular stem. The conclusion of the paper was that the reasons for component fracture were intergranular porosity of the implant, an intergranular corrosive attack of the microstructure of the neck, and cyclical loading stresses.
Morley et al. [11] reported a case of a fracture of the standard cemented C-stem combination with a large metal-on-metal articulation which occurred at the head-neck junction. Analysis of the fractured stem showed evidence of fatigue failure with possible corrosion. In addition, the authors concluded that use of large femoral heads with neck adaptors and narrow tapers could be the reason for taper fracture [11] . Another study reported 3 cases of taper neck fracture in metal-on-metal bearing articulations in total hip replacement [12] . The failure mechanism was probably due to insufficient stability at the taper interface resulting in increased micromotion during loading, facilitating fretting and crevice corrosion and ultimately resulting in fracture of the stem taper. Femoral component fracture is almost always preceded by loosening of the component, and it has been suggested that prevention of this loosening is key to preventing stem fracture [15, 16] . However, this is not the case in taper neck fracture where the preoperative radiograph and CT scan showed no evidence of loosening.
Obesity is a well-known risk factor for poor outcome and complication after total hip replacement including taper neck fracture. Almost all cases of taper neck fractures described in the literature occurred in patients with high BMI. Obesity is not an uncommon finding in patients undergoing total hip replacement, and current data estimate that up to 30% of adult males in countries of the gulf region are obese [17] . Our patient had a BMI of 39 and this may have played a role in the failure of the implant. In the above case, the possible risk factors for taper neck fracture include relatively young active patient, male sex, and heavy weight.
The revision surgery in the above case was performed 8 years after the primary surgery. However, the acetabulum component was not revised as preoperative CT scan showed no evidence of lysis around the implants and the patient was asymptomatic prior to the fracture.
The limitation of this case report includes the absence of the experimental study or metallurgical analysis of the broken femoral stem to illustrate the actual cause of failure of the prosthesis. In conclusion we propose that the possible cause of the fracture at the neck taper of uncemented femoral prosthesis in this patient was a combination of cyclical loading stresses, fretting corrosion, and high BMI. 
